The hydrolysis of 32 P-sodium polyphosphates (linear and cross-linked) in aqueous solution has been studied. The radiometric determinations indicate that the ortho-phosphate formation is a slow reaction, and that the amount formed by the linear variety is higher than that produced by the cross-linked form. There is a significant formation of metaphosphates during the hydrolysis of the cross-linked polyphosphate which is missing or at least reduced to a much lesser extent in the case of the linear polyphosphate.
Polyphosphates are widely known because their use in water treatment. Recently the attention was driven to some interesting biological properties of those compounds which are relevant to pathological processes as aortic calcification 1 and malignant growths 2 . In all the cases these properties appear to be related to their ability to chelate divalent cations. Since the interpretation of the reactions involved as well as the effectiveness of their cation sequestering action is related to the chemical structure, the usefulness of these compounds is dependent on their ability to withstand hydrolysis. With these facts in mind, the hydrolysis of linear and cross-linked sodium polyphosphates was radiometrically studied.
Materials and methods
The 32 P-labeled linear and cross-linked sodium polyphosphates were prepared as described elsewhere 3 . 10 mg of each variety of polyphosphate in 0.5 ml of distilled water were hydrolyzed by heating in a boiling water-bath (95 -96 °C). Samples were withdrawn at different times and analyzed by ascending paper chromatography at 4 °C. Whatman 3MM paper and E b e l's * acid solvend were used. After an overnight run a fairly good separation of five well defined fractions was obtained: a) high polymers, b) tetrametaphosphate, c) tripoly-, trimetaphosphate, d) pyrophosphate, and e) orthophosphate. Fig. 1 dium polyphosphates. For a quantitative evaluation, after being scanned the chromatograms were cut in sections corresponding to the activity peaks. Then the radioactivity was eluted from the paper with 1% H3P04 and counted in a liquid scintillation counter 4 . The corresponding quenching corrections were made by addition of a 32 P internal standard. The radioactivity values corresponding to the different fractions plotted as percentage of the total 32 P in function of the hydrolysis time are shown in Fig. 2 and 3 . Table I ).
Results

Fig. 2 shows that the hydrolysis to orthophos-
phate is a slow rate reaction, being lower for the cross-linked form than for the linear one. Pyrophosphate also is formed slowly, but contrarily to orthophosphate its formation is higher for the crosslinked variety (Fig. 3) . After heating hours a peak in tetrameta-, tripoly-, and trimetaphosphate concentration is readied. Beyond this point their concentration as well as that of high polymers decreases while the orthophosphate formation increases.
The E b e l's acid solvent was chosen because the fairly good separation obtained with a low polyphosphate degradation by the solvent action. Since in radiochromatographic determinations very low amounts of material are used (approximately in the range 50 -100 jug), the possibility of a polyphosphate-solvent interaction should be considered. This is the reason why despite the fact that the bidimenAn ascending bidimensional chromatography using first the basic and then the acid solvent of EBEL 5 was performed on a sample of 1 hour hydrolysis. The radioactivity was located by autoradiography (Figs. 4 and 5 ) and the percentage of total 32 P corresponding to each spot counted as described above (Table I ).
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Tr ' po ' y " + Trimetaphosphate sional chromatography produces a better separation, its use for a quantitative evaluation is not recommendable. As discussed later, the high pH of the basic solvent could modify substantially the metaphosphate concentration.
Discussion
It has been suggested that the polyphosphate hydrolysis in neutral or alkaline solution proceeds through a simultaneous splitting off of end groups, producing orthophosphate and a chain with one less phosphorus atom. Simultaneously a ring formation occurs, which is followed by its degradation to the corresponding short chain polyphosphate, which ultimately degrades via the tripoly-and pyrophos- It is interesting to point out that the linear form shows no hydrolytic formation of metaphosphates (Table I) 
